Introductlon
Economie research in the past decade has paid much attention to the motives of entrepreneurial behaviour. An important reason for this renewed interest has been the 'neo-Schumpeterian wave' for the explanation of economie dynamics, in which the 'animal spirits' of entrepreneurs were supposed to exert a critical influence on economie restructuring and technological innovation (see e.g. Davelaar 1991 , Freeman et al. 1982 , and Kleinknecht 1987 . Another reason for the recognition of the importance of entrepreneurial decisions has been the observed close mutual relationship between spatial developments and macro-economie progress, as reflected amongst others in incubator theories and gateway concepts (see e.g. Cappellin and Nijkamp 1990, and Nijkamp 1990) .
Entrepreneurial decisions are by definition characterized by uncertainty regarding future events, which may be both internal and external to the firm (cf. Kantor 1979; Theil 1964) . In contrast to traditional accelerator and multiplier theories, recent research on entrepreneurial strategies is much more centred around the notion of rational expectations (Hansen and Sargent 1980; cf. Lucas and Sargent 1981) . Such rational expectations form a common element in both Keynesian views on economics and supply side economics. However, the empirical validation of the significance of entrepreneurial expectations is relatively weak. Clearly, in the literature (cf. Spear 1989) we often find an intriguing analysis of both adaptive and rational expectations, but the formulation and specification of such models has hardly been tested. In most cases, only relationships on observable behaviour or strategies (derived from postulated expectations of decision-makers) are -usually indirectly -estimated (see for instance earlier studies by Cagan 1956 and Koyck 1954) . Direct estimations are found in Brown and Maitel (1981) , Figlewski and Wachtel (1981) and Frankel and Froot (1987) .
The main cause of the unsatisfactory indirect approach is lack of empirical data on entrepreneurial expectations at a disaggregate level. Normally, such expectations are not directly observed, but only their consequences in terms of measurable and actual entrepreneurial behaviour. Thus in empirical research there has been a trend to resort to reduced form equations which only implicitly incorporate entrepreneurial expectations. In consequence, it is difficult to arrive at a rigorous test on the existence and importance of rational expectations in entrepreneurial decision-making.
Our paper has a modest aim. It does not provide a comprehensive rigorous test on rational expectations behaviour of entrepreneurs, but it aims at investigating whether micro expectations at the entrepreneurial level are unbiased; the latter is a necessary condition for rational expectations behaviour. Besides, the spatial and sectoral component in such behaviour will be analyzed in more detail as it seems plausible that the formation of entrepreneurial expectations is co-determined by economie conditions in their home regions. Clearly, this research effort requires a detailed spatial data set on micro performance and expectations of entrepreneurs.
Fortunately, in the Netherlands the regional Chambers of Commerce conduct an extensive common survey among enterprises in their respective districts every year. This micro data set is a very rich source of information on sales, exports, investments and employment of the f irms concerned. This survey, abbreviated as ERBO (Enquête Regionale Bedrij fs Ontwikkeling), is conducted in order to provide the regional Chambers with strategie insight into past and future trends regarding entrepreneurial activity in the area. In addition to actual data, the survey also contains questions on expected sales and investments for the next year. This data set provides a unique opportunity for a more direct test on the consistency of revealed entrepreneurial expectations vis-è-vis realized behaviour. It should be added that such regional economie research on entrepreneurial motives and decisions is fairly rare (see for some noteworthy exceptions Begg and McDowall 1987, and Meyer-Krahmer 1985) .
In the next Section the main elements of the ERBO survey will concisely be described. In Section 3 an adaptive model for entrepreneurial expectations regarding sales, based on the specifie features of the ERBO data set, will be presented and estimated for f our selected Chambers of Commerce districts in the Netherlands. A more detailed sectoral analysis will be given in Section 4. Next, Section 5 will present alternative response behaviour formulations in relation to entrepreneurial expectations, while the sensitivity of the results for an alternative statistical distribution (i.e., a Cauchy distribution) will be discussed in Section 6. Then in Section 7 the model will be re-estimated in terms of employment variables rather than sales.
Finally, the paper will be concluded with a comparison of the predictive potential of the various model specifications used.
Description of the ERBO Survey
The ERBO survey is conducted by each Chamber of Commerce in the Netherlands on an annual basis in the months September to November.
This means that most firms are already able to assess their performance in the year concemed as well as to reveal their realistic expectations for the next year. Apart front one free question which is at the discretion of each individual Chamber, all other questions are standardized and uniform all over the country.
Each firm with 50 employees and over is requested to fill out the ERBO-survey every year. Smaller firms are approached on the basis of a sample which is stratified in the sense that in the category of firms with less than 50 employees the larger firms have a higher probability of being drawn from the total population. In practice, firms with more than 10 employees have still a probability of 90 percent of being selected. In general, the response rate is fairly high (an average higher than 70%). The time period for which the ERBO data were analyzed covered the years 1986-1989. This period was deliberately chosen, as it is a period in which -after the economie recession in the beginning of the eighties -the Dutch economy showed a stable growth pattern accompanied by an extremely low inflation rate (cf. Verhoeven and Wennekers 1990) . First, a large majority of the firms appear to be able and prepared to reveal the expectations regarding sales in a subsequent year; the number of non-respondents on the expectations question is extremely low. Second, a relatively large proportion of the firms appear to be on the conservative side regarding their revealed expectations: approximately 50 percent appear to expect a more or less equal sales level in the next year (equal means a growth ranging from 0 % to 2 %, an amount sufficiënt to compensate for the low inflation rate in that period). Third, the percentage of firms expecting a decline c.q. a rise in sales is lower than of those actually experiencing a decline, respectively a rise in the year concerned. And fourth, there is no specific regionally discriminating sales expectation. Thus, the expectations seem to support a conservative estimate compared to the realisations, with a concentration around zero.
A General Adaptive Model for the Formation of Firms' Expectations
In order to test whether revealed expectations are (un)biased, a simple model -to start with -has been designed. This model is based on the specific data included in the ERBO survey. In this survey firms were asked to indicate whether they expected a given firm-specific strategie variable (viz., sales rise in our case) to increase, to decrease or to remain approximately equal in the next year. Information on the same variable for the current (almost finished) year (i.e., the actual performance) is also collected. Both the expected and the realized values of the sales variable are measured in percen-tage rise. Now it is plausible to conjecture that the revealed expectations on sales rise for the year to come (denoted by Ex) are influenced by the actual realisation of this variable in the current year and by other (non-observed) factors. Assuming a simple linear expectations model for firm n we get:
n oln n where a 0 and o^ are parameters to be estimated and e n an error term.
Parameter a x reflects the influence of period t upon the expectation in period t+1, while the parameter a" is the intercept accounting for omitted variables (provided the linear model is a correct specification). The error term e is assumed to be independently normally distributed with mean 0 and Standard deviation a.
In our approach we will estimate the coefficients a 0 and a x and the Standard deviation o separately for each Chamber of Commerce district and for each year in order to allow for region-specific and time-specific influences. Therefore, the model is ultimately less rigid than it looks at first glance, as it allows for space-time differences in entrepreneurial performance and expectations.
However, before the simple model (1) can be estimated, a cumbersome statistical problem has to be solved. A problem inherent in estimating model (1) is the fact that the variable EXn(t+l) is only observed in a categorical manner; each entrepreneur n had to indicate in his questionnaire whether he expected a percentage decline (Ex^O) , an approximately equal level (0 < EXD<2) or a percentage rise (Ex n >2)
for the sales of his firm. Consequently, instead of EXJJ we are essentially dealing with a categorical variable y n defined as follows:
This implies that our model is an ordered multi-response probit model with normalization of the threshold values (see Amemiya 1981;  Example 3.2). It should be added that of course the observed value x^ is non-categorical in nature.
Now the probability that y n assumes certain values can be speci-fied in the following way:
Given the assumption of independent normality of the e n 's, we may compute the likelihood that the sample used here is actually observed on the basis of our statistical model. The estimation results of equation (1), referred to as the Basic Model, for each individual Chamber of Commerce district and each relevant year are contained in Table 2 . estimate of a appears to fall in between 0 and 2, which means that on average entrepreneurs expect a more or less stable sales level. The parameter value a x is relatively small, suggesting that the impact of sales changes in the current year on the expected sales for the subsequent year is small (but nevertheless statistically significant).
Thus a better performance in a given year appears to generate a more favourable expectation pattern for the next year. The results show that a sales rise of 1% in the current year would lead to an average expected sales rise in the next year of .026%. This suggests a riskavolding and conservative estimate of the future by these entrepreneurs, irrespective of the region where they are located. Apparently, a region-specifie structural component is not present.
The previous results lead to the conclusion that on average entrepreneurs expect a modest rise in sales, irrespective of their perfor-mance in the current year (mirrored by a positive value of a 0 ), while the influence of the latest sales developments are only marginally relevant (mirrored by a positive, but small value of a x ). Thus the formation of expectations is relatively independent of the actual development and is probably more determined by structural generic factors. This is a fairly uniform pattern for all entrepreneurs, as also the estimated Standard deviations a are relatively small.
Besides, it is noteworthy that in the period considered the estimated parameter values a in all regions are first slightly declining, foliowed by a rise in later years. The estimated coefficients a x and a show a similar pattern (except for 's Hertogenbosch).
Although it is difficult to provide a convincing explanation, this time pattern suggests some delayed perception and response of entrepreneurs to the economie recession in the beginning of the eighties, foliowed by the recovery in later years. However, in principle there might also be a statistical cause for this pattern, viz. heterogeneity in expectations per size category of firms (a factor which may have been relevant, as the economie recovery has had different impacts on different size classes of firms; see Verhoeven and Wennekers, 1990 ). It is also interesting to observe that the estimated average rise in sales expectations over the period concerned exhibits a pattern similar to a 0 : an initial decline is foliowed by a rise in later years.
The ultimate level is higher than that in 1986. Besides, in the large cities of Amsterdam and Utrecht the 'average' entrepreneur expected for 1990 a higher sales rise than the one in Zaandam or 's Hertogenbosch. Here we find some region-specific elements in our analysis; the entrepreneurs in the core area of the Netherlands (the Randstad) apparently share a higher degree of optimism than their colleagues elsewhere.
The statistical analysis of our Basic Model leads to the conclusion that an unambiguous relationship between aggregate expectations and realizations of sales rise is missing. If we compare -by means of linear regression (including an intercept) -the average realized sales rise to the average expected sales rise for the same year, then only 3% of the variance in the first mentioned variable is explained, while the estimated coefficients do not differ significantly from zero. Furthermore, neither a decline nor a rise at the aggregate level appears to be explained in a satisfactory way: a decline in expected sales growth is five times accompanied by a rise in realized sales growth, whereas inversely a rise in expected sales is once accompanied by a rise in actual sales and once with a decline. In gene-
ral, there appears to be a structural underestimation of the future growth in sales. Although some regional variation occurs, the overall space-time pattern leads to similar results.
It seems to be a plausible proposition now that the formation of entrepreneurial expectations is determined either by strategie behaviour (i.e., underestimation of expected performance) or by general economie growth factors. The validity of these propositions will be further examined in subsequent Sections.
Disaggregation into Sectors
The previous remarkable and intriguing results are not immediately convincing, as it does not seem plausible that entrepreneurs who have to react rapidly and flexibly to new developments underestimate their sales growth. Therefore, before we accept the hypothesis of entrepreneurial strategie behaviour or of generic economie impacts on expeeted performance, the question has to be raised whether these outcomes may In light of these test results, in the sequel a sectoral disaggregation will no longer be made and the models will only be based on distinct Chamber of Commerce districts.
. Strategie Response Behaviour
Glearly, the sector-specific statistical analysis did not improve our results. Therefore, the hypothesis of strategie response behaviour will be tested in the present Section. This hypothesis implies that firms reveal their future expectations in a conservative manner, in order to avoid optimistic growth expectations which might lead to additional wage rise claims, reduction in public subsidies and the like. Thus the strategie response hypothesis assumes that such firms will normally express modest or stable growth expectations which are fairly invariant against actual growth patterns.
On the basis of the previous ideas we will now formulate a model Kiefer's (1978) switching model, which is specified for our purposes as follows:
(a) fi t " a 0 + Qi x t + e t with probability (I-7) and (5) (b) 0< n t <2 with probability 7
Since in our case n t is of a discrete (categorical) nature, we will use our original model (3) as the basis for regression and multiply the right hand elements with (I-7) and add 7 to the second equation of (3), in order to guarantee the additivity conditions for the probabilities. In Kiefer's switching model, the occurrence of 'regime' (a) or (b) in (5) for a given actor is dependent on 'nature' (whether or not the actor concerned responds fairly). It can also easily be demon-strated that for 7, a ot a x and o maximum likelihood estimators do exist. Tables 3 and 2 shows that a 0 and o^ are clearly higher in our reformulated model, so that the model performance is now somewhat better. Nevertheless there is still a pronounced underestimation of the sales growth, so that -despite a clear improvement in results -the strategie-response hypothesis does not seem to be unambiguously valid, so that the search for a better model specification should be continued. This will be dealt with in the next Section.
Distribution of Error Terms
The results of the linear regression analysis presented in the previous Sections are still somewhat puzzling. Therefore, an attempt has been made to improve the results by assuming a different distribution. We will assume here a Cauchy distribution which allows for a larger share of the sample to take on values at a larger distance from the mean. This distribution is characterized by two parameters,• one for the median value, m, and another one representing the scale factor, /S. The Cauchy distribution funtion c(x) of a stochastic x is now defined as 0.5 + arctan ((x-m)//3). Analogous to the previous estimation procedure, we assume here that the median is a linear function of the sales growth. Of course, the t-values are not tdistributed anymore.
Since we do not add any new coëfficiënt to our model, we cannot judge the model performance by means of t-values. Instead, we have to check whether the transition from a normal distribution to a Cauchy distribution resulted in an increase in the value of the likelihood.
The estimation results can be found in Table 4 , including the results for the strategie -response behaviour. The values of a 0 appear Table 4 about here to be more or less equal to those in the normal distribution. The value of a x appears to be larger, whereas the value of $ is smaller than the estimated scale factor o from the model based on the normal distribution; the value of 7 appears to be larger. Finally, in almost all cases the improvement in the value of the likelihood indicates a better performance in terms of model specification. In all 12 cases we observe a reduction in the underestimation of the sales growth. Thus our Cauchy approach is apparently more satisfactory, although also in this case this improvement is still modest.
Therefore, it may finally be meaningful to look for a different performance indicator of enterprises. This is the subject of the next Section.
Emplovment as Performance Indicator
Instead of sales growth, we will use in this Section full-time labour equivalents as an indicator for the (expected and actual)
performance of firms. The results are presented in Table 5 . It turns Table 5 As a final step in our analysis we have also experimented with investment and export data. Such variables however appear to exhibit drastic fluctuations over time and hence the outcomes are less reliable. Nevertheless, the results for these variables were in conformity with the previous findings.
Conclusion
The previous modelling efforts focused on the reliability of The model results for sales growth are concisely summarized in Table 6 where the original model, the strategie-response model and the Cauchy-distributed error term model are mutually compared. The results Table 6 Legend: x -average actual sales rise in current year; fi and a/v^ïT are, respectively, the estimated mean deviation of expected sales rise for the next year;
and Standard 
